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POWDER FILLING METHOD AND ARRANGEMENT THEREFOR 

FIELD OF THE INVENTION 
The present invention relates to a powder filling 
method and an arrangement therefor. Specifically the in- 
vention concerns a powder box arrangement for filling 
5 powder into a cavity formed in a die . 

BACKGROUND OF THE INVENTION 
In conventional powder filling methods, powder in a 
powder box or filling shoe is transferred into a cavity 

10 formed in a die when the powder box is brought to a posi- 
tion just above the cavity. However, when entrapped air 
in the cavity is driven away by the powder, light parti- 
cles whirl up while heavy particles - drop quickly so that 
unevenness in particle size distribution occurs in the 

15 cavity. As a result, there is a risk that a sintered pow- 
der metallurgical component made from the powder will get 
a non-uniform density distribution and, as a consequence, 
less , accurate dimensions as well as non-unif ormal me- 
chanical strength and magnetic properties. 

2 0 A method eliminating some of the problems with con- 

ventional filling is disclosed in US 5881357. This patent 
discloses a powder box having at least one pipe disposed 
within the powder box. Each pipe which is fastened in the 
wall of the powder box has a plurality of holes for sup- 

25 plying gas into the powder in the powder box. 

OBJECTS OF THE INVENTION 
An object of the present invention is to provide a 
powder box arrangement which eliminates the use of pipes 
30 and problems originating from the use thereof. 

A second object is to provide an arrangement that 
can easily be adapted to suit any powder box. 
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A third object of the invention is to provide a pow- 
der box and a method for filling powder in a cavity uni- 
formly and in a short time period. 

A forth object of the invention is to provide a pow- 
5 der box and a filling method that secures good flowabil- 
ity of the powder in a vertical direction. 

These objects as. well as other objects that will be 
apparent from the description below, have now been ob- 
tained according to the present invention by providing a 
10 powder box according to claim 1, an arrangement for a 

powder box comprising an insert according to claim 4 and 
a method for filling powder into a cavity according to 
claim 8 . 

15 SUMMARY OF THE INVENTION 

In brief the arrangement according to the invention 
concerns a powder box having arranged therein at least 
one insert comprising a permeable plate, a gas imperme- 
able backing and a spacing therebetween. The spacing is 
20 connectable to a gas supply through at least one hose. 

The invention also comprises a method for filling 
powder into a cavity formed in a die comprising the steps 
of: 

a) supplying gas to a powder box, which is movable 
25 horizontally toward and away from a position just above 

the cavity, whereby the gas is supplied through a perme- 
able plate which is arranged on at least one insert and 
which faces the interior of the powder box so that parti- 
cles of the powder in the powder box are movable relative 
3 0 to each other; and 

b) moving the powder box to the position just above 
the cavity so that the powder in the powder box enters 
the cavity at least by gravity. 

Finally the invention also concerns the insert as 
35 defined above. 
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DETAILED DESCRIPTION OF THE INVENTION 

The key features of the present invention is the in- 
sert and the arrangement thereof in the powder box. 

The configuration of the insert is decided by the 
5 man skilled in the art in view of the configuration of 

the die cavity and the powder box. Normally the insert is 
an essentially plane surface although other shapes may be 
used. 

The permeable plate preferably consists of a porous 
10 material such as a polymer, metallic, or a ceramic mate- 
rial or a mixture thereof. The largest pore of the perme- 
able plate should be smaller than the smallest particle 
of the powder to prevent the powder from clogging the 
pores . 

15 Suitable materials for the backing are metals and 

polymers such as polyamides . 

The inserts which may be prepared with an optional 
relation between height and length, are arranged to par- 
tially or totally cover a side wall of the powder box. 

20 The insert (s) may also be arranged so as to incline to- 
wards the bottom of the powder box or may be arranged on 
a cover covering the powder box. One insert is sufficient 
for simple cavity geoemtries. 

A preferred embodiment of the powder box according 

2 5 to the invention comprises two inserts arranged on oppos- 

ing sides of the powder box so that they are positioned 
on two opposing sides of the cavity when the powder box 
is positioned just above the cavity in the die. 

The powder box is preferably covered with a cover to 

3 0 avoid spillage, contamination and to minimise dusting. 

The cover is preferably fitted with an exhaust hole to 
prevent the build up of the fluidising media, such as air 
or gas . 

It can easily be realised that the insert according 
3 5 to the invention can be adapted to suit any powder box 
and any cavity configuration. 
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The. powder filling arrangement according to the pre- 
sent invention improves the filling capacity by releasing 
air that becomes entrapped during the filling of the pow- 
der into the cavity. 
5 Furthermore, and in contrast to the arrangement dis- 

closed in the US 5881357 which also concerns fluidised 
filling, the filling arrangement according to the present 
invention improves the filling capacity by reducing the 
friction of the powder particles against the walls of the 

10 powder box during the filling by using the inserts. An- 
other advantage in comparison with the arrangement known 
from this US patent is that the inserts are arranged in 
the powder box in such a way that they do not obstruct 
the flow of the powder during the filling of the powder 

15 into the cavity as is the case with the pipes in the 

known apparatus. This is especially important as every 
obstruction for the powder flow on the way to the cavity 
may cause a segregation of the powder. Unexpectedly it 
has also been found that approximately the same filling 

20 density can be obtained for cavities having quite differ- 
ent sizes and that the fill density is independent of the 
speed of the powder box. The arrangement for improving 
the filling capacity according to the present invention 
can also easily be adapted to a wide variety of existing 

25 powder boxes with simple fastening means, such as glue, 
screws, welding etc. Furthermore, the fill volume of a 
powder box having a given volume may be varied by adjust- 
ing the angle of inclination a which should be >0°C as is 
described below. 



BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will now be further described below 
with reference to the appended drawing showing a pres- 
35 ently preferred embodiment. 

Fig. 1 is a schematic drawing showing a movable flu- 
idised powder box with two inserts. 
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Fig. 2 is a schematic drawing* showing a) a front 
view and b) a side view of an insert. 

Fig. 3 is a table with results from a test using the 
powder box according to the invention. 
5 Fig. 4 is a chart comparing a conventional powder 

box without fluidisation with a powder box with fluidis- 
ing inserts according to the invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 
10 A powder box 2 for filling powder into a cavity 30 

formed in a die 31 according to the present invention is 
shown in figure 1. The powder box 2 is connected to a 
flexible hose 3 for supply of gas to the interior of the 
powder box 2 . 

15 The powder box 2 is covered by a cover 4. The cover 

4 is penetrated by a pipe 5 which supply powder into the 
powder box 2. The cover 4 has an exhaust hole 1 for gas 
to prevent a pressure build up in the powder box 2 . The 
bottom 6 of the powder box 2 is open. 
2 0 The powder box 2 has two inserts 2 0 arranged 

therein. The inserts 20 are attached to opposing sides of 
the walls 8 on the inside of the powder box 2 by means of 
glue, screws, welding or the like. 

The angle a of the inserts relative the bottom 6 of 
25 the powder box 2 is normally between 30° and 90°. The 
length of the inserts 20 is decided by the size, of the 
cavity 30 to be filled. 

The inserts 2 0 include a permeable plate 21 facing 
the interior of the powder box 2, a gas impermeable back- 
30 ing or holder 22, and a spacing 23 therebetween. 

A detail view of the inserts are shown in figure 2. 
The porous plate 21, made of PPMD available from PIAB 
Sweden, is glued to the holder 22 made of polyamide . A 
threaded hole 24 is located in the centre of the holder 
35 22 for connecting the spacing 23 to a gas source with a 

flexible hose 3. The hose 3 may also be glued or by other 
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means fastened to the hole, 24 in the. holder 22. The hose 
3 penetrates the wall 8 of the powder box 2 . 

Referring again to figure 1 the powder box 2 is mov- 
able in a horizontal direction A toward and away from a 
5 position just above the cavity 3 0 in the die 31. Powder 
(having room temperature or higher) is supplied intermit- 
tently through the pipe 5. Gas or air (having room tem- 
perature or higher) is supplied to the powder box 2 when 
the box approaches the cavity 30. The gas is supplied 

10 from the gas source through the hose 3 and into the spac- 
ing 23 from where the gas escapes into the powder through 
the permeable plate 21. The gas flow is set to such a 
value that fluidisation of the powder particles in the 
powder bed 7 is initiated. The fluidisation makes the 

15 particles move relative to each other to an extent that 
causes visual bubbling of the powder. 

The powder enters the cavity 3 0 when the powder box 
2 is located above the cavity 30. Due to the fluidisation 
of the powder, the powder enters the cavity -30 easily and 

2 0 smoothly without whirling up in the powder bed 7, so that 

unevenness in particle size distribution in the cavity 30 
is unlikely to occur. 

The above method can be used for gravity, sequence 
as well as suction filling. 
25 Figure 3 shows a table with results from a test run 

where decreasing sized cavities (cavity no 1-5) were 
filled with Distaloy AE® (an iron powder from Hoganas AB) 
with an increasing speed (test 1 - test 6) . The results 
show that, within the studied region, the fill density is 

3 0 independent of the cavity volume. 

Figure 4 shows that the fillability index for the 
powder box with fluidising inserts according to the in- 
vention does not change with the speed rate of the powder 
box as is the case for conventional powder boxes without 
35 fluidisation. 
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CLAIMS 

1. A powder box (2) for filling powder into a cavity 
formed in a die, having arranged therein at least one in- 

5 sert (20) including a gas permeable plate (21), which 

faces the interior of the powder box (2) and which is ar- 
ranged at an angle a > 0° relative to the bottom (6) of 
the powder box (2) , a gas impermeable backing (22) and a 
spacing (23) therebetween, the spacing (23) being con- 
10 nectable to a gas supply through at least one hose (3) . 

2. The powder box (2) according to claim 1 wherein 
the angle a varies between 3 0 and 90°. 

3. The powder box (2) according to claim 1 or 2, 
having two inserts (20) positioned on opposing sides of 

15 the powder box (2) . 

4. The powder box (2) according to any one of the 
claims 1-3, wherein the inserts (20) are attached to the 
walls (8) on the inside of the powder box (2) by means of 
glue, welding or screws. 

2 0 5 . An insert (20) for a powder box (2) comprising 

a gas permeable plate (21) , a gas impermeable backing 
(22) and a spacing (23) therebetween, the spacing (23) 
being connectable to a gas supply. 

6. The insert (20) according to claim 5, wherein the 
25 insert (20) is adjustable within the powder box (2). 

7. The insert (20) according to claim 5 or 6 , 
wherein the largest pore of the gas permeable plate is 
smaller than the smallest particle of the powder used. 

8. The insert (20) according to any of the claims 5- 
30 7, wherein the gas permeable plate (21) is . of a polymer, 

metall or a ceramic material or a mixture thereof. 

9. A method for filling powder into a cavity (30) 
formed in a die (31) comprising the steps of: 

a) supplying gas to a powder box (2) , which is mov- 
35 able horizontally toward and away from a position just 
above the cavity (30) , whereby the gas is supplied 
through a permeable plate (21) which is arranged on at 
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least one insert (20), whereby the plate faces the in.te- " 
rior of the powder box (2) and is arranged at an angle a, 
which is >0°C, relative to the bottom (6) of the powder 
box (2) so that particles of the powder in the powder, box 
5 (2) are movable relative to each other; and 

b) moving the powder box (2) to the position just 
above the cavity (3 0) so that the powder in the powder 
box (2) enters the cavity (30) at least by gravity. 

10. The method according to claim 3, wherein the gas 
10 flow through the permeable plate (21) is set at a value 
that causes visual fluidisation of the powder. 



WO 01/56726 



PCT/SE01/00173 



1/4 




» 



WO 01/56726 



PCT/SE01/00173 



2/4 



2.0 




WO 01/56726 



PCT/SE01/00173 



3/4 



2 



Q- 

.a 
*□ 

*5 



s i 

- « I 



Co co 

s § 



5 S 



'55 co 

14 



M o rf in co 
«o CM CM -<*- o_ 
rt o n o n 



CM m (V <C 

co co °l tt a> 



CO CM 



CD 



m o 



o cm ! m 



o 


rr 


CM 




CD 


CO 


CM 


CM 




O 


CO 


CO 


CO* 


CO* 


CO* 



IT3 


CD 




o 




CM 




CM 




CD 




o" 


CM 


CO 




in 











CM 


CD 


m 


CD 


O 


CO 


CM 


CM 






co" 


co" 


CO* 


CO* 


co" 



w co 



55 «g 
1 J 



3, 

IS 



w CO 



5 S 



I E 



CO 


CD 




a> 




r- 


co 


CO 


CM* 


CD* 


in 


co 


CM 
t— 


CO 




in 



CD CM *- OO CM 
CO CO CO t- _ 

CO CO CO CO 





in 


CD 


m co 


CO 


CO 


CM 


co 


o* 




a> 


rC co 


o 


CM 


co 


tt in 



g 



CD t- CD CD O) 
CO CO CM -r- O 

CO CO CO CO CO 



in co m o co 

CO CM O CD 

2o* V Cft N _ 

o cm n r- io 



CO CO CO CO CO 





o 


00 


CD 


co 


CO 


CD 


in 


CM 


CD 


CM* 


CO* 




o' 


in" 


o 


CM 

T- 


— 


m 


in 



CM CM CM CD 

CM O © O 

M Ift S N 

^_ N* CM" i-" 



t- cm co m 



in 

o 
c 



> 

CO 

u 



CD 

c 



CO 



* 



WO 01/56726 



PCT/SE01/00173 




1 

INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 01/00173 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC7: B22F 3/00, B22F 3/02 

According to International Patent Classification (IPC) or to boih national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: B22F 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5881357 A (SHIGEHIDE TAKEM0T0 ET AL) , 
9 March 1999 (09.03,99), column 1, 
line 29 - line 63; column 4, line 1 - line 56, 
figures 1,2,6,7,9 



DE 1016538 A (DEUTSCHE EDELSTAHLWERKE 

AKTIENGESELLSCHAFT), 26 Sept 1957 (26.09.57), 
column 3, line 27 - line 45, figure 1 



US 5897826 A (DAVID S. LASHMORE ET AL) , 
27 April 1999 (27.04.99), column 3, 
line 64 - column 4, line 67 



1-4,5-8,9-10 



1-4,5-8,9-10 



1-4,5-8,9-10 



X Further documents arc listed in the continuation of Bo.x C. | y| See patent family annex. 



* Special categories of a ted documents: 

"A" document defining the general state of the art which is not considered 

to be of parocuiar relevance 
*E" carher application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



T* later document pub ii shed a:ler the international filing date or priority 
date and not in conflict with the application but ated to understand " 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot he 
considered novel or cannot -e considered to involve an inventive 
step when the document is Uxcn alone 

" Y" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combina'jon 
being obvious to a person siciled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

2 Mav 2001 


Date of mailing of the international search report 

0 3 -05- 2001 


Name and mailing address of the ISA; 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 


Authorized officer 

Nils Engnell/MP 

Tclcohone No. + 46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 01/00173 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4473526 A (EUGEN BiiHLER ET AL) , 25 Sept 1984 

(25.09.84), column 4, line 40 - column 5, line 17 



US 4109027 A (JAMES R. CROSE), 22 August 1978 
(22.08.78) 



DE 2808255 Al (KOMBINAT VEB KERAMISCHE WERKE 
HERMSD0RF), 12 October 1978 (12.10.78) 



1-4,5-8,9-10 



1-4,5-8,9-10 



1-4,5-8,9-10 



Form PCT/ISA/210 (continuation of second sheet) (Juiy I99S) 



-INTERNATIONAL-SEARCH REPORT 
Information on patent family members 



02/04/01 



International application No. 

PCT/SE 01/00173 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


• i ronton 

US 5881357 


A 


09/03/99 


PA 
LA 


2200549 A 


29/09/97 








Uh 


19713057 


A,C 


19/02/98 








PQ 
ho 


2311509 A,B 


01/10/97 








PR 


Q7AC/I QQ 

y/ub4<3y 


U 


00/00/00 








IP 

Or 




p 
b 


20/09/99 








in 

Or 


9267195 


A 


14/10/97 


Ut lUJ.bb.3o 


A 

A 


26/09/57 


NUNC. 








US 5897826 


A 


27/04/99 


AU 


6017998 


A 


08/09/98 










1247497 


T 


15/03/00 








tr 


1007312 


A 


14/06/00 








WU 


9835806 


A 


20/08/98 








A 1 1 

AU 


725422 


B 


12/10/00 








A 1 1 

AU 


3371097 


A 


07/01/98 








CA 


2257830 


A 


18/12/97 








EP 


0991512 


A 


12/04/00 








US 


5885625 


A 


23/03/99 








US 


5945135 


A 


31/08/99 








wo 


9747445 


A 


18/12/97 


US 4473526 


A 


or /nn /OA 

25/09/84 


DE 


3101236 


A,C 










FR 

i rv 


2473943 


A,B 


24/07/81 








FR 


2509659 A,B 


«_ JL / U 1/ Oj 








GB 


2067461 


A,B 


30/07/81 








IT 


1143293 


B 


22/10/86 








IT 


8167072 


D 


00/00/00 








JP 


1414109 


C 


10/12/87 








JP 


56105900 


A 


22/08/81 








JP 


62016759 


B 


14/04/87 


US • 4109027 


A 


22/08/78 


CA 


1078674 


A 


03/06/80 


DE 2808255 


Al 12/10/78 


DD 


130774 


A 


03/05/78 



Form PCT/IS A/210 (patent family annex) (July 1998) 



